Single-dose oral treatment of gonorrhoea in men and women, using ampicillin alone and combined with probenecid ANNE BRO-J0RGENSEN AND TAGE JENSEN Municipal Clinic of Venereal Diseases, Copenhagen, Denmark In Scandinavia, as in many other Westem countries, there has been an alarming rise in the incidence of gonorrhoea: the number of cases registered in Copenhagen has almost doubled over the past 4
years.
This large increase in infections has not corresponded with a rise in the proportion of gonococcal strains with reduced sensitivity to penicillin, which has remained unchanged at about 30 per cent. for several years. Nor has there been an increase in the proportion of gonococcal strains with strongly reduced susceptibility to penicillin. Accordingly, the rising incidence of infections is unlikely to be due to increasing failure of treatment with penicillin. In seeking other causes, the wide use of the contraceptive pill and the diminishing use of condoms, the considerable rise in promiscuity, and a growing number of cases of asymptomatic gonococcal urethritis in males, all appear to be relevant.
In this context we considered it opportune to devise a method of treatment which would be more acceptable to the patient, and which would reduce the work-load in a busy clinic.
Oral medication seemed preferable and we considered single-dose treatment as essential in the management of patients in a metropolitan clinic. The earlier oral penicillins had proved unsatisfactory when administered in this manner but ampicillin appeared to offer possibilities of success. This semi-synthetic penicillin is acid-stable, and is well-absorbed when taken by mouth. Compared with penicillin, a smaller proportion becomes bound to the plasma proteins so that higher tissue concentrations are obtained at the sites of infection (Kunin, 1966) .
In addition, ampicillin has been demonstrated in vitro to have a greater bactericidal effect than penicillin G against gonococcal strains with decreased sensitivity to penicillin (Odegaard, 1962 (Alergant, 1963; Marmell, Sills, Brown, and Prigot, 1964; Willcox, 1963 Willcox, , 1964 , and presented varying results derived from small numbers of cases. The best results appeared to have followed treatment with ampicillin given in divided doses, a finding recently corroborated by Groth and Hallqvist (1970) .
In the trial to be described we aimed at finding the most effective single oral dose of ampicillin and in order to reinforce its effect we combined ampicillin with probenecid to produce a higher blood level and a longer duration of ampicillinaemia (Tuano, Johnson, Brodie, and Kirby, 1966) . Gundersen, Odegaard, and Gjessing (1969) reported excellent results with this combination, namely a failure rate of only 1 -4 per cent. of 437 cases in men.
Material and methods

MATERIAL
The trial was carried out in a public clinic for venereal diseases in the centre of Copenhagen, and involved 1,915 men and 921 women, who were treated for uncomplicated gonorrhoea from mid-1967 to mid-1970. DIAGNOSIS This was made initially by demonstration of intracellular diplococci in a methylene blue stained smear of secretions from the urethra in men and from the urethra and/or cervix in women. At the same time, specimens were taken for culture from all patients: in the male group from the urethra, and also from the rectum if homosexuality was suspected; in the female group samples were taken from the urethra, cervix, and rectum. Only those cases in which positive cultures were obtained are included in this series.
The cultures were carried out in the Neisseria Division of the Statens Seruminstitut, Copenhagen. Using the plate dilution method with 4-fold dilution steps, the sensitivity of the gonococci to penicillin G was determined (Reyn, Bentzon, and Ericsson, 1963) Those patients who gave a history of allergy to penicillin were treated differently and excluded from the series.
FOLLOW-UP
The aim was to obtain negative result to three cultures before the patient was considered cured. In order to deal promptly with recurrences, the patients were asked to attend the clinic for follow-up at 2-to 4-day intervals, so that the third culture was taken not less than 8 days after treatment. The patients were told to avoid sexual intercourse until they were declared cured, and information concerning the relevant legal provisions was given. Those who neglected to come for re-examination were reminded by a letter, and in a few cases it was necessary to request the cooperation of the police in order to bring the patients to attend the clinic (treatment of venereal disease is legally enforced in Denmark Re-infections The remain3n-cases were classified as re-infections. In some cases re-infection was also indicated by differences in the sensitivity to penicillin of the strains isolated before and after treatment. If this difference was 4-fold or more, it was unlikely that the strain could be the same as that initially cultured from the patient (Reyn and Bentzon, 1963 The number of strains with reduced sensitivity to penicillin for each treatment group is recorded in Table I . The overall proportion of less sensitive strains for males was 33 per cent., and for females 27 per cent. The differences between the proportions among the sexes in the individual groups could be regarded as irrelevant, but the difference between the overall proportion for men and women is significant (P < 0-01). We are unable to suggest a reasonable explanation for this finding. Table I shows that treatment of men with 1 g. ampicillin resulted in failure in 10-6 per cent. of cases, and with 2 g. in 6-5 per cent. Only when 1 g. probenecid was added to these doses did the failure rate fall to 1-9 per cent., irrespective of the ampicillin dose, a significantly better result than that obtained by ampicillin alone (P < 0-01). Failures of treatment were found to occur predominantly among patients infected with strains with a reduced sensitivity to penicillin. When the patients were treated with 1 or (Jensen, 1953) . Table II Ampicillin 1 g. plus probenecid will give about the same peak serum concentration as ampicillin 2 g. and the better result with the former may be ascribed to the prolonged duration of effective ampicillinaemia.
RESULTS OF TREATMENT Males
Gundersen and others (1969) reported a cure rate of 98-6 per cent. in male cases of gonorrhoea treated with ampicillin 2 g. and probenecid 1 g., a result which is in full agreement with ours (98-1 per cent.). Groth and Hallqvist (1970) achieved a cure rate of 100 per cent. in treating male and female cases with ampicillin, but they used two doses of 1 g. with a 5-hour interval. Experience shows that some venereal disease clinic patients cooperate poorly and one has misgivings about using this double-dose method, as there is no certainty that the patient will take the second dose at the proper time.
The result of re-treating the, cases of failure by repeating the initial treatment was surprising. 
